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>t5 1 f, 5 1 r©H^< t &-o^ON#^£ffi;ftf 
OJPP#:2 0^-fe>"9-5 1 f , 5 1 r OV^ak^ON^-^tB^LTV^^ ( 
^•t>-9-5 1 f , 5 1 r^Mf^f^tiLt^^v^) *-££l±, AH 1 <E> 
HH*2, 2«tili, HufSHIl (a) KBLfcZ$**m3Cffim-?*b&£ 

[0 0 6 4] 

%-fe>-9-5 1 f , 5 1 r O^m^/fltT^JSfLT^ iv»^ l^W^mKKI W 
W£#^fc<&W©fW$fcfcv>TMU Sfcfc, »«±TJnaU!E-fe>'9-2 loft 

[0 0 6 5] 
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[0 0 6 6] 

0 b «rfijg i < nm-r - 1 a*-? § & 0 

[0 0 6 7] 
[0 0 6 8] 

«TlBW#**#fii^S 2 9 13 i ^^.S-Cti, 2 <?)*IBIg|$ 9 1 

[0 0 6 9] 

0c= 0b+A 0c (6) 

£ £ X\ 3 OMAI 6 bl*> ttJBffi 3 0_t3*S&j&*T3»8& X t) i> Am 1 <T> 

fc**t^t?*o^ rat&8<^;sffl^^A 0 C (i, ^i»aj9 0TaiSK* s Arai^ 
Htr^f ij k^s § ai * i ■? K*sm 9 a*jB«B 3 <7>m<k Lxmm itv^ j^kie 

[0 0 7 0] 
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>-9-2 3 Kx&mmmi o <Dmmmm& e do^mr- * o^m^tfrh^^: ( 

7) Ci J9#m^tL^ 0 
[0 0 7 1] 

ed= #c-a ed (7) 

[0 0 7 2] 

tufB»m*niiEtt-M^2 8o»re{±, ffrfe##M^Cpoji*o 
trrfaramimtjn^-fe>-9-2 o n ^^MSPs^m^i^^Mjg^m 

m^mmnrnmn^ 2 5ia^*f) t^iggis 3 <o mmnm e baling t & 

(8) l9^^mCf^i3lt^>MJgao= T (aox, a 0 z) ri^tf)^ 

[0 0 7 3] 

ao= T (aox, aoz) 

=T(ap • cos 0 b— aq • sin 0b, ap • sin0b+aq • cos 0b— g) 

(8) 

[0 0 7 4] 

JW2<^AM^9^B^1-&fli#:Rl, Rlt, TMil 1 K*l^-r&»f$R2, R2t 
> MSB3 KtB^-r&«*:R3i:. mtflJ«4, $rf£7, 7&OWK6 £^b-£r/ig|$ 
^3 8 mT, ±#§153 8 fcv^) *c*Si-*PIM*»4fc«rjtjttl.T***>OfcL 
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[0 0 7 5] 

S1-^»A^l^PJ^ffi^^ (#W#2<7>^:IBIf|5 9^.U f TM^l 1. 3, ±^ 
§15 3 8) <P**L-?**u*>S<kGl. G2. G3, G40#PJ#:^l^f|5^i5^^fS:g^ab 

[0 0 7 6] 

^ci-e, ri#M^ei 6 Ktm&WLx^z&mmfflm^m'bGu G2, G3 

> ^PPJ#^iSSB<7>S'l>Gl, G2, G3, G4<D&W:$:m-fT~ ? t UT. fllxJ^ #PfJ 

MSI$9<7>fl&Mlp8 0^k^ib^ 1 

Kmit2<7)®Mt LXmZtl. ^ft-^OSEJiittl, t2<Dmtf&bfr^$)-$i)t>btlT 
Ifftlttl 6 tc|B1f^#^tLTv^ 0 4&^PJ#^a^<7)fi^G3> G4<7M£fi&~ 

[0 0 7 7] 

ft. _bfcg&3 8 OS^Ofittfi, m^^fi> M-t«&3 8 K^tft&Mfl^ 
, 7<«£<7)|£#£^t&^\ ^WlCi3lt^^-M#:7, 7 {4, -j|£KJ«4?> 

#U^{«3Z#iJi^jC^frt^>±#^3 8 (DM'kG4<7)iZWtmm— t 
[0 0 7 8] 

*IWtli, (#P#2O*M§R9£0H r l!I§n 1, 

KB 3, _h#g|5 3 8) om^Gl> G2. G3. G4(D&W.*m.-t7*- Z <om, 
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[0 0 7 9] 

^x i> j: Am i vst-m^foMfrb, Am<D¥m*)%mir- ? izm-^^x 

mmt& CttUv^o — jftlc, ±ffi#»]#*l^§|^M^Gl, G2. G3> G4<7) 

c?v^t. AFiotsswtof-^^^, ±m^m\mm^(om^Gu G2, G3 

[0 0 8 0] 

mmm) x<D&mi*mm^<Dm>bGu G2, G3. G4cD£m£3U6&o 

[0 0 8 1] 

-<M£\ ^PJ^iiSB (^U#2 0^:jfil^9^^™f|51 1, MS&3, _bfc 

*B^g&cDS'kGl, G2, G3^ G4<D&W.&&#> h ti& Z 1 1 
[0 0 8 2] 

(£<7>*lr£\ m4Xlidc< 0X$>2>) X*>2><DX, ##^mCp^i3tt^>^ffil 
U 9 <Dm.<bGl<D&mvmMte, (tl-sinflc, -tl-costfc) b%2> 0 ttz, T 
MM l^##:^mCpHcfett^Mi4^JK{i:0d (!lI4T-fi0d< 0) T&&<7) 
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ZZLct-fZ (Lc • sin0c+t2 • sintfd, — Lc • cos 6 c-t2 • cos 6 d) £ 
<lllOWfl:2O^dtt«5 9R0n r Jfiiai 11^:, j£*B 3 3 8 <7>m 

[0 0 8 3] 

#Wl#ffl^SUOS^Gl. G2, G3. G40tte*^«6/i^ if^fl 6 «\ M 

fe##m^s^m#^3 iom^tu G2, G3. G4 

W&Affl 1 <^)##S^G0Of2:e (xg, zg) ^*a6^>o 
[0 0 8 4] 

£ c: t\ C p & it & J» 3 otW3^fiiS01i * «€■ (x 

3, z3) > m3^ ±#g&3 8 Ofi^G40{£fi£tm»&^*L-e^ (x4, z4) „ m4. 
Km 1 OB(r^^|nI^oT^EfiOOJSl#2 9 OS'kGlOteS&tFM&^tL 

-TtL (xlL, zlL) „ mlL, IWfc2<OTJISS|51 1 Ofi^G2<^{^£U f m»&^-*L 
-T*L (x2L, z2L) . m2U ^JOp#2 <9;*dfilgB 9 <OS'frGl 
tt-TtL (xlR, zlR) , mlR, |WUW#2 0Tlfil^l 1 ^t^>G20&f 1^11 ^-e 
ti-FtL (x2R, z2R) % m2R, AF^ 1 M (=mlLH-m2L+mlR+m2R+m3+m4 

) t-rz stfcmmmcpK&if&Am io##:s^Go<^es ( xg , zg ) 

5£ (9) K X t)iK®btiZ> 0 
[0 0 8 5] 

xg= (mlL • xlL+mlR • xlR+m2L • x2L+m2R • x2R 

+m3 • x3+m4 • x4) /M 
zg= (mlL • zlL+mlR • zlR+m2L • z2L+m2R • z2R 

+m3 • z3+m4 • z4) /M ( 9 ) 

[0 0 8 6] 
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£o»<g\ mMimit3 4«^it(i, sr> HfrfB-9--f 

S^GOOfi* (xg, zg) OP^^J-r-^JB^T. *#M^Cp^fett^>##: 
fi>l>G0Oftg (xg, zg) 0 2ITO5Ht. r *#^mCp<7)^^Olc^ 
-T^>##:S^^0OjjpaiET( d 2 xg/ / dt 2 ) d2 Z g/dt2) fr£ 0 fit, £<7) 
in^E T (d2xg/-dt2, d2zg/dt2)t, «f«Ba^ini3»Rth!B#S2 8iiJ:»)*i6fe 
*t^##M^Cp(OJ!I^O^^^^Cflci3lt^>Jn3i^ao= T (aox, a 0 z) 
O^ Y)l>m*$Ztb2>ZtK£. *K ^M^mCf^^lt^##*^G0^in5iJ^ 
a = T (ax, az) £>*L&o 
[0 0 8 7] 

9 Id J: *9 £ 2 0;*dBiSB 9 ££/TM& 1 1 Of ;h,-e*LOM#tfiiK 0 

c, 0 dO t*- * 04-Etft £ . BUlBJKM^J^ItM^ 2 7Ki^ftt *L£Jg 
I^O^fc^flbO^-^O^IIHg^ ^JKI^9^.trFJBi^l 1WX ( 

ot, mrie^#^^Cp^*5it^^-P^2 ojejriHIS! 1 2oft«j&*^J6£>*L& 

(Wi oo»f^?>j£-irMfiffi 2 ©wjt« oft $) ^Ld^r 

*#4E*&Cpfc#tfaj£-grlW«fl 2 0filOlg (xl2, zl2) (±, (Lc 
• sin0c+Ld • sintfd, — Lc • cos $ c— Ld • cos 0 d) (11 U 12 4 "£{±0 

c<o. ^d<o) o l^ow#2 icov*r*>ra«-e**o 

[0 0 8 8] 

fUT, iOj£lTKI»l 2 0##M^CpK*3tt&1£g (xl2, zl2) ^ mffB 
Ofiffi (xg, zg) OT'-^O^HHtfctf^ ##fi^G0tcMr^#P#2 OjS. 

WSPi 2ofi«^^ h;vT( x i2- X g, zi2-zg) . r£fr*>> mifi^: (5) ic&it 

SAXf, AZf, AXr, A ZrtP&tbhfLZo 
[0 0 8 9] 

MPfit»ffl^S3 3^it(i, ^i^CMPign 3 aOfifi ( 
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m 5 it, #HJftJBfl|-et±, aw 1 36 s 7fc¥^^A±^ii:^#T*jg5z:Lr 

£#jt**SRfcv*-?) l 2 tMPMIl 3 a «>H ft ( 

£*LT^& 0 .rOS&UtA xmpOfi, #Wl#2^^^glJtC^|i|IJLTffi1t#3f 

Lt^iv^, v^-ftt^— 2 Kov>T|lijflJLfcfc<a*ffiIip#:2, 2 

[0 0 9 0] 

t<Dm<Dfc¥-%fi\m.ffii£*:*i j eiri, —§slk> Am i om3t#jh^s^i3^^ -tie 

ffi*A xmp0^«^^{»Lv^ o ^HJ&^-eti, MPflfl 3 aO 

(xtt^TfS]<7)iiM) tt, &mMWl 2^^>x^lS]lCjife^|Axmp0fftt 

1 2 OMfc&U&CpK&lf (xl2, zl2) O^IHiOxiSt 

J&frK, SE^lA xmp0«:inx.^^<7)^#^^Cp^iott^MP[l5fJ 1 3 a <D x 

[0 0 9 1] 

P#2<7)^-b>-9-5 1 f , 5 1 r (Dtft&m^mmZ^ V>-f tL^O^-fe > 
-9-5 1 f, 5 1 ra*0N^£ffi:&LTv»&#4fcW\ f^if iLT^ 

>t5 1 f, 5 1 rOON/OFF^Wt, 2 4>JS.-iTBM& 1 2 3$£ 

1BM«) ^jSDTJ^^fpffl^<7)x^f6]{iS (AM 1 omff^lRl-eOTK^lRl 
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[0 0 9 21 

SfcfcfMBIfctt, 06 (a) *#BSfr, J^-firitTSJtt-feV^S 1 r^ONi 

1 2 O X tt^rfijfiS^S^jfPffl *0 X jft^-ftfiS (AH 1 <7)iS ; fT^|R]T<7)7X¥ 

t»cS{i> m«-t>-9-5 1 r, 5 1 f £#;i£j|*P#:2 <7>J£^g|S 1 Z^^mm^O 

t:\ %.-nW.Tmm j k>y-5 1 r iSi^MPET^-fe^^S 1 f ^tt^ON 
, OFFi:^otv^Mi:ii N -tf20$B<^LTV^P#2<7)^^ffl^ 
<7)x^|n]{S:g^^i-^, 0 E|6 (a).fi^itti/^l^i#:2© 

^t^>H6 (b) ikOn3EI7 (a) ~ (c) K&^X & TO 
[0 0 9 3] 

*^ IH 6 (b) £#MLT, MMWT^-t>^5 1 r^OFFi:^otv> 
Sfc&K, MPlT»*-t>f5 1 f ^ON^£ffi2jLTV>&^&c{±, MP 
ill 3 a^»BtfriaiiaT^j*R*ftffljSC*q»i-*tLT, -eoMPMf 1 3 

%MWT&Hl*>V- 5 1 r*«tO f MPfiTSlilb-fe>'9-5 1 f ifi^fl^ftO FF, 
ON^otv>l,j;9^iii> »^*fe-b>-9-5 1 r, 5 1 f ^f£^i#2<5 

OiHttiW *OW#2 0j*£#tfsffijac«i % MP 3 aOJSIJlT ( 
i&S^In]T^) 0&gKfc£ 0 -ect\ JifIT»»"b>t5 1 ri3 iU^MPlS 
T^%-tr>-9-5 1 f j^NvpfLOFFx ONtC3&oTv>^^tc{i N _hffi<7)ftj < 

[0 0 9 4] 

126 (a) , (b) K**LW#J&^*»tt-te5'-9-5 1 r, 5 1 f <DO 
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N/OFFOjft^tO^ (^tfl-fe>-9-5 1 r, 5 1 f <D\i*Tflfr—-fi<Dfri) t 
##M>l>G0, JStMlnl 2*3J:0 f MPIJMffl 3 a Offi;2E<a&era^K:i±48t:£ 
[0 0 9 5] 

— J^WltT^-tr >y- 5 1 r £ J: OTMPitT^itii-b ^ 5 1 f (DM^^O 

it, EI 7 (a) KTF-fXo ^S^GO^WMIJ 1 2 «t «9 fc&fiUfcfc* § 

^WTOl 2<7)x|ft^^itt^^^ffl*<7)xtt^r&]f4gi: LX&feZtiZo 
&%LLX^Z>Mfc2 (D&Wmm 1 2^#*>G0<fc 0 fctfMfflfcfc&Jbt 

S & 0 -e ^ T% HI 7 ( a ) <7)$P < J£fHf 1 2 ***#«»WK) £ *) i> m®\ K $> 

ztmxit, ±ffio$n<^Lrv^^#2(7)^K^j^ffl*o x tt^fS«*^ 

[0 0 9 6] 

47t, H7 (b) x#^|6]^##:m^G0^ s MP||||5l 3 a t& 

£ LTifcc^tL&o f xSb^r|p]Hi5tt^##m^GO(7)^S^%LTV^ 
SU#2^MPifl 3 afcJ£"irBB»l 2 tO^^t^^Tii, ttAM$2 £ft 
£0cR:*Jl±, ^^S^GOO^igT^ja^^cf-r^o fit\ 0 7 (b) <DtU< 
x#^tCfelt*##fi^0)Ofia^%LTV^J^#:2OMP|IIBl 3 a £j£ 

[0 0 9 7] 
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itz, EI 7 (c) lZ7Fi-£ d ##:m^G0^MPMfp 1 3 a J: 9 &fiM»fc& 
^>tl tcte, fCMPBSff 1 3 a ^l&lt^lpJlfiT^^^^MA^^E-r^ t L 
^MPif 1 3 aOxllll^fifi^S^ffl^^x^^fii: LT& 
^$tL^> 0 -t&t>^ »LTV^pi#:2<7)MPMIffl 3 a^^M^GOX t) 

3 a0teOTF<£>f£5&c&& 0 07 (c) <7)$P < M P MIP 1 3 a 

[0 0 9 8] 

OJ^S^fflj^Oxtt^lpJ^S^Se^tL^o £43, M^*-b>^5 1 r, 5 1 
f OON. OFFOM^t, ##m^>G0, JSmRlfiff 1 2*3«fctfMPMI8fl 3 

1 « ^IrLtv^J:^ &$fr£t± £ *> * ^ ^ijx. (fAW 1 W KM ofcij 

*±4R$rro#fr*fro tv^t^t: *>Mte1&5L-t2> i><DX~&& 0 
[0 0 9 9] 

BstT, AWHOHrfBi[a:#jtttS8^^tt*J£'erM01 2<0W?,^AI (ft 
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[0 10 0] 

3 7 ^j»fu^ aw i^asi^^Tftoai»^-e* or*. jsjhtoi 2 
[0101] 



[0102] 

2 trover, -€-Oj£-iTM«H 2 4rHmfcL^jacR^M^^ (x$Hdjft& 
[0 10 3] 

Huf5J^^^^3 9 <Z>&3r*fi, mSBlW#S»*IBf#a2 5 Hi 
AW 1 ^fiM&CFSstJJMjg g offi (itt?> C&ift^S^S 1 6 £ 

iEH$*irv>&) mmM^m^mmnm^m.3 ak'x btttzimm 

IS^Cftc^tta##fi^G0OiP38JKa=T(ax, a z) <^HHI <b . ittfBsS ( 
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2) *K »»trv^W#2^ffl-f *J*R^JF=T(Fx, Fz)Oi^f^ 

R2J*±, T (0, 0)t?** o 
[0 10 4] 

W#illM«#JK 2 5CJ: 9 9 4 A-CJpJ»f$tL^:fflI#2 

ft.m>kGo<Dtmm a =T( a *, a z) <^nna t . weajB-arfi:«#m#s 3 2 k * 

0 ^ae>^tL^P#2 oj£"irB3«! 1 2 <D%faM>bG0KM1r2>tiLW:<D-$-®1&<D7*~- 
9 & (5) OAXf, AZf, AXr, A Z r<£> "7**- 9 <D^\bI$l) tfrb^ Wtm& 
(5) #WI^2^<7)J^^Ff=T(Ffx, FfzK Fr=T(Frx, Frz)?> 

[0 10 5] 

• — ^^^ta^fi i 6 (i, ±7&<d£ 9 ^#^*^a»m^3 i „ Mtm. 
^tmstmm^SL3 4, j£-irfi«#tb^3 2, MPttitn^3 3, 

[0 10 6] 

m#^3 okx Q&&bti&%fcm.u&cvK&tfz£mfc2<7)w\imm^x-& 

Z> 9 R ZFTMU 1 1 OM'kGl , G20fefi <*> -£ fi-FfMO B#^?!l T-9*m^ 

•c, 5"iwaimcpjc^jt*^jfiiap9xtrFi6i*fui 101^1, G2ott«o-e-*L 

«t 3 *>*6*flISl^ C f Ktelf & iPiiJgao= T (a 0 x, a 0 z) t * h Q £ 
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[0 10 7] 

ui 1 <DztL^ti$$Mnm ec, ed<7)2 m 9 rzftm 

[0 10 8] 

mnmmmwi 6 mm***-** hn&$&4 o^i^^l 
2 oBwsfr 1 0 , mmws 8 KfWBt-a ^ > v mu^z^ 

[0 10 9] 

»i 1 ©5fea«oj£-erw0 1 2icfpM-r^^ (h»r») , t»i i«f 
1 o^ic^its^ (W0R2J) , sitfisspi iom^G2<7)3fe3iM^^ 
. ^mmmmjh c f k is it * m^mm T (Fpc, f 1z k t( F2 x, 

F 2 zK T( a2X> a2z)fcU &TJii8& 1 1 <7)m*^m2t i"*o TUSK 1 

10*^G2^Ji««^IW-r*al»^S^:t4, 2fcs£ (10) £&& 0 
[0 110] 

T (m2 • sl2x, m2 • a2z)= T (Fix— F2x, ¥\z— F2Z— m2 • g) 

i#>xJ;^ T (F 2 x, F2z)=T(Fix-m2 • a2x, Fiz-m2 • a2z-m2 • g) 

(1 0) 

TBISB1 1 OS'C^G20iD>SJK T (a2x, a 2 z)J4. ttrtaP#^-»^jg# 
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1 2«t^iiR^T( FlX) f 1z )« n iamwtcti, m™^i i*m-t& 
mWRtjTiFix, Fiz)tt % Bfrie^: (2) kj: o^^^flcR^T^ Fz ) -e 

»Wflc2*BjfeWfflOWft:^*afc§fc:t± % T(p lx , Fiz)=T(o, 0)X~$> 

lfc«©IWtn?**iSfctt, WMftK#T( FlXf F lz )tt % mifB^: (5) ©j*R*T 
(Frx, Frz) T?* *) , $J9#: 2 dWflOJWflrC** § Hfrffi^ (5) OJ^ 

K* T (Ffx, Ffz) 
[0 111] 

fi£oT, #W#2 0MB1 0Hf^ffl-f*H|»R*T(F2x, F 2 z){*. 
«fP*n«JK*ffi#S3 5 J: t>#J&fc*LfcTIISPl 1 OS^G2<7);&D3ljg T (a 2 x, a 2 z 
^R**^©3 9fc± *)1&#>htiZ>J%iUJ3 (= T (Fix, Fiz)) 

g^mtfrb, _hffi5£ do) K£y)?jtit>t>ti& 0 

[0 112] 

Sfc. EI8£#H3L-C, T»l 1 ^SSIfBOJB-irWfi? 1 2 KflMB-fa-t-j* 
> h «rMi, T« 1 1 (ommm 1 0 * > h *M 2 . TIB18P 

1 1 <Dm*bG2<D® *) (Dm&^-J > h *I G2 , T« 1 1 ^a^G2<7)|U *) (Dftm 
Mm*a 2 t -?Z> 0 BufBHI4^JS$^T, TEI51 lom^G2^:J^Mtn 

1 0Ott»^fc<^WOffi«l=S:t2^ TISSP1 1 OS^G2t je.t*P 1 2 fc <7>fia<7>SEJli£ 
t2' (=Ld-t2) fc-f* fc, TJiS^l 1 OM'frG2<£> HI 0 «5HHE«liitc i-&MW) 

um&i*. ^;(ii) t^^ 0 

[0 113] 

IG2 ' « 2 =M!-M 2 +Fix • t2' • cos 0 d-Fiz • t2' • sin 0 d 

+F 2 x • t2 • cos 0 d-F 2 z • t2 • sin0 d 

M 2 =Mi-Ig 2 • a 2 +Fix • t2* • cos 0 d-Fiz • t2' • sin0 d 
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+F2X • t2 • cos 6 d-F2z • t2 • sin# d 

(1 1) 

5£ (13) *cr>Mite, m&. (13) izffifr&TMMi i *^-rz>nfc 

R^^h^i:^ (^ MMi) t LX&hfi&^-J > h"e&& 0 tfz, 
«2^> lulBJPII#:#^Jnii^#m^3 6 bit KDMM 

mmx%> & o tfz, e &\±mmvmw-n&^wt 2 9 \z x $ttt> h fa%> rmu 1 
immm%Lx$>2> 0 $tz, T( Fl x, f 1z )^ ws&om, m^m^m.3 

9K£^^&bti2>mKt)<7)Mfcmx$>Z>o ZhK, T(p 2X) F 2 z)fi, fulfil ( 
12) lz£io^#>bti2>i><DX&&o tfz, Ifli^e-^ > MG2k*TlMl lO 

[0 1 14] 

Mfl 2 ^-^> W^»*W^S2 9KJ:&TISSIS1 l^^JK^dOT* 

tuia^: (i o) kzx*>$t>bhtLtiiwmBU3?®z*, F 2 z)of-^ > & 

fc^Cfc^fcfcTBISPl l<^'lftt^-p«>MG2> -9"fX (Ld) , S'kG20te«( 
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